Models of territorial defence tend to omit two characteristics of many territorial systems: repeated intrusions by the same individual and the learning processes of residents and intruders. Here we present state-dependent, dynamic models of feeding territories, designed to investigate temporal patterns of resident aggression towards intruders that are capable of spatial learning. We compare two types of models: (1) a nomadic intruder model, in which intruders never visit the same territory twice, and (2) a single, repeat intruder model, in which an intruder may repeatedly intrude into a given territory but is less likely to do so after being attacked. These two models produce qualitatively and quantitatively different patterns of aggression by residents. For instance, residents with intruders that may repeatedly intrude have high initial attack rates, regardless of initial probability of intrusion, but their attack rates decline over time. In contrast, residents in the nomadic intruder model do not attack intruders if intrusion rates are moderately high, and their attack rates are constant and high for most of the period of territory tenure. In addition, residents of both nomadic and repeat intruder scenarios stopped attacking intruders for a short period before voluntarily abandoning their feeding territories. The results of our models suggest that repeated intrusions and learning processes have a dramatic effect on territorial defence.
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For many years, models have played an important role in advancing our understanding of the role of aggression in territorial species. However, a dichotomy has arisen between models investigating territories and models investigating aggressive behaviour. Most territory models focus on an individual versus the rest of the population, and consider such questions as when space should be defended, how much space should be defended, or what shape a territory should be (e.g. Ebersole 1980; Hixon 1980; Schoener 1983; Poethke & Kaiser 1987; Provencher & Vickery 1988; Eason 1992) . Generally, these territory models are static, and compare the costs and benefits of behaviours at a particular point in time (e.g. Davies 1978; Kodric-Brown & Brown 1978; Myers et al. 1981; Schoener 1983; Carpenter 1987; Grant 1993; but see Dill 1978) .
In contrast, models of aggressive interactions typically focus on interactions between particular pairs of individuals and often use game theory; these models predict who will win the contest, or the pattern of behaviours within a contest (e.g. Parker 1974; van Rhijn & Vodegel 1980; Maynard Smith 1982; Enquist & Leimar 1983; Grafen 1987; Nuyts 1994; Mesterton-Gibbons et al. 1996) . Compared to the more spatially oriented territory models, models of animal contests tend to be more dynamic, and often investigate sequences of behaviours between individuals (e.g. Enquist & Leimar 1983) . Many lines of evidence suggest that modelling territorial behaviour as a long-term, dynamic set of interactions between particular individuals would be useful. For example, territories are often defended for an extended period, suggesting that individuals may profit from a long-term view of their territorial occupation, rather than just a static snap-shot (e.g. Davies & Houston 1983; Stamps & Tollestrup 1984; Gordon 1995) . Furthermore, in any territorial species whose members establish stable home ranges in or near territorial neighbourhoods, individuals can repeatedly intrude into particular territories: examples include species in which neighbours regularly intrude into one another's territories (Temeles 1994; Gordon & Kulig 1996) , or in which 'floaters' living in or near territorial neighbourhoods repeatedly intrude into nearby territories (e.g. Smith 1978; Arcese 1987; Stamps & Eason 1989; Rohner 1997) .
